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MULITIMODAL INFORMATION
PROCESSING DEVICE

FIELD OF THE INVENTION

The present invention relates to a multimodal information

processing device for handling, as unified 1nformation,
pieces of output information which are outputted to plural

different pieces of output equipment and output devices.

BACKGROUND OF THE INVENTION

Conventionally, there 1s a method of, when outputting
output information which is an identical object by using two
or more types ol output equipment and output devices (for
example, a display, a sound reproducer, etc.), preparing
output information (text data, voice data, etc.) for each of the
pieces ol output equipment and the output devices in
advance. However, in the case of using such a method,
design needs to be performed in advance on the assumption
of the types of output equipment and output devices and the
forms of pieces of output information outputted from them,
and, when output equipment or an output device 1s modified,
it 1s necessary to perform design again.

Therefore, in order to solve this problem, a device
described 1n, for example, patent reference 1 includes a
means of determining an output device, and a means of
converting the data format of output information, and con-
verts the data format of output information into a data format
which the output device can process and outputs the output
information to the output device, thereby implementing an
information output system which does not have to take nto
consideration the forms of a plurality of output data in
advance.

RELATED ART DOCUMENT

Patent Reterence

Patent reference 1: Japanese Unexamined Patent Appli-
cation Publication No. 2001-265370

SUMMARY OF THE INVENTION

Problems to be Solved by the Invention

Nowadays, the number of types of output equipment and
output devices available 1n an information processing device
increases with the diversification of output equipment and
output devices, and there are an increasing number of cases
in which output equipment or an output device 1s modified
even after the system 1s configured.

However, a problem 1s that in a case in which, for
example, an information processing device 1s configured 1n
such a way as to have a means of determining an output
processing device and a means of converting the data format
of output information, as disclosed in patent reference 1, the
information processing device must be designed again every
time when connectable output equipment or an connectable
output device 1s modified and every time when the data
format of either one of pieces of output equipment and
output devices 1s changed.

Further, because the information processing device 1s
configured 1n such a way that each of the pieces of output
equipment and the output devices generates output data
which can be processed, 1t 1s necessary to design the
information processing device in such a way that when each
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of the pieces of output equipment and the output devices
performs output 1n consideration of the current status, the
information processing device acquires the status of each of
the pieces ol output equipment and the output devices and
generates output information corresponding to the acquired
status. Therefore, a problem 1s that 1t 1s necessary to design
again the information processing device every time when the
operation of either one of the pieces of output equipment and
the output devices 1s modified.

The present mvention 1s made in order to solve the
above-mentioned problems, and 1t 1s therefore an object of
the present invention to provide a multimodal information
processing device that does not have to be modified even
when pieces of output equipment and output devices con-
nected to the information processing device are modified.

Means for Solving the Problem

According to the present invention, there 1s provided a
multimodal information processing device 1n which an out-
putter performs a process on the basis of mput information,
the multimodal information processing device including: an
output 1nformation generator to generate abstract output
information unrelated to the type of the outputter according
to the mput information, 1 which the outputter includes: a
status monitor to monitor the operating status of the output-
ter; a semantic interpreter to generate embodied information
from the abstract output information on the basis of a
monitor result from the status monitor, and a processing
performer to perform a process corresponding to the embod-
ied information.

Advantages of the Invention

Because the multimodal information processing device of
the present invention generates abstract output information
unrelated to the type of the outputter according to the input
information, and the outputter generates embodied 1nforma-
tion from the abstract output information on the basis of the
result ol monitoring the operating status thereof and per-
forms a corresponding process, 1t 1s not necessary to moditly
the information processing device even when either output
equipment or an output device connected to the information
processing device 1s modified.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1 1s a block diagram showing a multimodal infor-
mation processing device according to Embodiment 1 of the

present invention;

FIG. 2 1s a flow chart showing the operation of the
multimodal nformation processing device according to
Embodiment 1 of the present invention;

FIG. 3 1s an explanatory drawing showing a process of
generating abstract output information of the multimodal
information processing device according to Embodiment 1
of the present invention;

FIG. 4 1s an explanatory drawing showing a process of
generating embodied output information of the multimodal
information processing device according to Embodiment 1
of the present invention;

FIG. 5 1s an explanatory drawing showing processing in
a case 1n which a plurality of outputters are connected 1n the
multimodal information processing device according to
Embodiment 1 of the present invention;
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FIG. 6 1s a block diagram showing a multimodal infor-
mation processing device according to Embodiment 2 of the
present mvention; and

FIG. 7 1s a flow chart showing the operation of the
multimodal information processing device according to
Embodiment 2 of the present invention.

EMBODIMENTS OF THE INVENTION

Herealter, in order to explain this invention 1n greater
detail, the preferred embodiments of the present invention
will be described with reference to the accompanying draw-
ngs.

Embodiment 1.

FIG. 1 1s a block diagram showing a multimodal infor-
mation processing device according to Embodiment 1 of the
present mvention.

The multimodal information processing device shown in
FIG. 1 imncludes an imput unit 1, an output information
generator 3 and outputters Sa, 5b, etc . . . . The input unit 1
1s a processor that recerves an mput made by a user and an
input from equipment, and 1s comprised of a plurality of
mputters 1a, 156, 1c, etc . . . . Each of these mputters 1a, 15,
1c, etc . . . 1s a unit that acquires input information provided
by a user, or a unit that acquires mformation from equip-
ment, and their respective outputs are outputted to the output
information generator 3 as pieces ol mput imformation 2a,
2b, 2c,etc . . ..

The output information generator 3 1s a processor that
generates output information independent of the outputters
5a, 3b, etc . . . from the pieces of mput information 2a, 25,
2c, etc . . ., and outputs the output information as abstract
output information 4, so as to generate the output informa-
tion in the information processing device, and includes an
input information ntegrator 31, output specifications 33 of
abstract output information, and an abstract output informa-
tion generator 34. The mput information integrator 31 1s a
processor that interprets the one or more pieces of input
information 2a, 2b, 2¢, etc . . . which are inputted from the
input unit 1, and outputs them as abstract input information
32 which 1s input mnformation independent of the inputters
la, 15, 1c, etc . . . . Further, the output specifications 33 of
abstract output information are a database in which infor-
mation showing a relation between each abstract input
information 32 and abstract output information 4 1is
described. In addition, the abstract output information gen-
crator 34 1s a processor that refers to the output specifica-
tions 33 of abstract output information, and generates
abstract output information 4 from the abstract input infor-
mation 32.

Each of the outputters 3a, 5b, etc . . . 1s either output
equipment or an output device that generates output infor-
mation which can be processed on the basis of the abstract
output information 4 and performs a process. The outputters
include status monitors 51a, 515, etc . . . , iterpretation
specifications 53a, 535b, etc. . . , semantic interpreters 54a,
545, etc , and processing performers 36a, 565,
etc . . ., respectively. An output device means a device, such
as voice output equipment or a display which will be
described later, having a relatively small number of com-
ponents, or an element that constructs output equipment, and
output equipment means equipment, such as an air condi-
tioner, having a relatively large number of components, or a
set of devices.

The status monitors 51a, 515, etc . . . monitor the
operating statuses of the outputters 3a, 5b, etc . . ., and
output them as pieces of status information 352a, 525,
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etc . . ., respectively. The interpretation specifications 53a,
53b, etc . . . are databases 1n which methods of interpreting
the abstract output information 4 and the pieces of status
information 32a, 526, etc . . . are described, respectively. The
semantic interpreters 54a, 54b, etc . . . are processors that
generate pieces of embodied output mnformation 55a, 5565,
etc . . ., each of which 1s output information which either
output equipment or an output device can process, from the
abstract output information 4, the pieces of status informa-

tion 52a, 52b, etc . . ., and the interpretation specifications
53a, 53b, etc . . ., respectively. The processing performers
56a, 56b, and . . . are processors each of which actually

performs a process as either output equipment or an output
device.

Each of the pieces of mput information 2a, 2b, 2c,
ctc . . . which the mputter 1a, 15, 1c, etc . . . acquire 1n the
above-mentioned input unit 1 can be any type of informa-
tion, such as an mput signal from a hardware key or
coordinate information of a mouse, text data about voice
recognition or an inputted voice signal, an interpretation
result of gesture recognition or an mputted 1image signal, or
an operation completion signal of other equipment, as long
as the information has a form including information avail-
able for the process.

The abstract mput information 32 which the mput infor-
mation integrator 31 of the output information generator 3
generates can be any type of data, such as numerical data,
text data, binary data, bit data, or data which 1s a combina-
tion of them, as long as the data 1s either information or has
a data format which the abstract output information genera-
tor 34 can mterpret regardless of the putters 1a, 15, 1c,
etc . . ..

The output specifications 33 of abstract output informa-
tion of the output mnformation generator 3 are information
for generating the abstract output information 4 from the
abstract input information 32, and can be interpreted as an
externally-defined file database described in the form of a
tab-delimited text or 1n a markup language, such as XML, by
the abstract output information generator 34 or can be coded
into a program for the process of the abstract output infor-
mation generator 34. The output specifications can be
described 1n any type of form as long as they are described
in a form which can associate the abstract mnput information
32 and the abstract output information 4 with each other.

The abstract output information 4 which the abstract
output information generator 34 of the output information
generator 3 generates can be any type of data, such as
numerical data, text data, binary data, bit data, or data which
1s a combination of them, as long as the data 1s either
information or has a data format which the abstract output
information generator 34 can generate as output information
independent of the outputters 5a, 5b, etc . . . .

Each of the pieces of status information 32a, 32b,
and . . . which the status monitors S1a, 515, etc . . . of the
outputters 5a, 5b, etc . . . output can be information about the
status of either output equipment or an output device itsell,
such as status information about a power supply, information
about an operating task, or information about a completed
task, or can be information about a surrounding environ-
ment, such as the air temperature, the humidity, or a noise
situation 1n an area surrounding either output equipment or
an output device.

The interpretation specifications 33a, 535, etc . . . of the
outputters 3a, 3b, etc . . . are information for generating the
pieces of embodied output information 53a, 55b, etc . . .
from the abstract output information 4 and the pieces of
status 1nformation 52a, 52b, etc . . ., and can be interpreted
as an externally-defined file database described 1n the form
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of a tab-delimited text or in a markup language, such as
XML, by the semantic interpreters 54a, 54b, etc . . ., or can
be coded into programs for the processes of the semantic
interpreters 54a, 54b, etc . . ., respectively. The interpreta-
tion specifications can be described in any type of form as >
long as they are described 1n a form which can associate the
abstract output information 4 and the pieces of status infor-
mation 52a, 52b, etc . . ., and the semantic interpreters 54a,
54b, etc . . . with each other, respectively.

Each of the pieces of embodied output information 53a,
55b, and etc . . . which the semantic interpreters 54a, 545,
etc . . . of the outputters 5a, 5b, etc . . . generate 1s
information which can be uniquely interpreted when either
output equipment or an output device performs a process,
and can be information, such as a voice signal, 1mage data
or a control signal, corresponding to either the output
equipment or the output device.

The mput unit 1, the output information generator 3 and
the outputters Sa, 5b, etc . . . can be disposed on 1dentical »¢
hardware. As an alternative, the input unit, the output
information generator and the outputters can be connected to
one another bidirectionally or unidirectionally by using a
communication techmque.

Next, the operation of the multimodal information pro- 25
cessing device according to Embodmment 1 will be
explained.

FIG. 2 1s a flow chart showing the operation of the

multimodal information processing device according to
Embodiment 1. 30

The mput unit 1 receives one or more pieces ol input
information 2a, 2b, 2¢, etc . . . mputted to the multimodal
information processing device from the one or more mnput-
ters 1la, 1b, 1c, etc . . . , and outputs the pieces of input
information to the output information generator 3 (step 35
ST1). An mput to each of the inputters 1a, 15, 1c, etc . . . can
be an mput direct from a user, such as a keyboard 1mnput or
a mouse 1nput, or an mput followed by an interpretation on
the user’s action, such as voice recognition or gesture
recognition. As an alternative, an mput to each of the 40
inputters can be an mput from another system or device.

In next step ST2, the mput mformation integrator 31 of
the output information generator 3 interprets the itention of
the 1input from the one or more pieces of input information
2a, 2b, 2¢, etc . . . mputted from the mput unit 1, to generate 45
abstract mput mformation 32 which i1s abstracted nput
information independent of the mputters 1a, 15, 1c¢, etc . . .

, and outputs the abstract input information to the abstract
output information generator 34.

As to the operation of the input information integrator 31 50
in step ST2, for example, the method described in Japanese
Unexamined Patent Application Publication No. Hei
11-24813 can be used. In this reference, as an example, a
method of converting input information nto a generalized
command script on the basis of dictionary data 1s described. 55
As an alternative, a known method of acquiring one input
result from one or more pieces of iput information can be
used.

As an alternative, abstract input information 32 which can
be interpreted regardless of the inputters can be mputted 60
directly from a predetermined mput device. In this case, the
output information generator 3 should just be comprised of
the output specifications 33 of abstract output information
and the abstract output information generator 34.

In next step ST3, the abstract output information genera- 65
tor 34 refers to the output specifications 33 of abstract output
information and generates abstract output information 4
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from the abstract input information 32, and outputs the
abstract output information to the outputters 35a, 55,
etc . . ..

FIG. 3 1s an explanatory drawing showing the process of
generating the abstract output information 4 which 1s per-
formed by the output information generator 3.

It 1s assumed that the abstract input information 32 and the
abstract output information 4, which are illustrated 1n FIG.
3, are pieces of information each of which 1s comprised of
an “object” showing the target of the information, a “predi-
cate” showing the operation of the information, and a
“value” showing the variable value of the information.

FIG. 3 shows an example i which pieces of input
information 2a, 2b, 2¢, etc . . . are mputted from a plurality
ol mputters (voice recognition, operation recognition, and a
controller). Further, in the example of FIG. 3, a case 1n
which the outputters 5a, 5bh,etc . . . are disposed as an air
conditioner, and control of this air conditioner 1s performed
1s shown, as will be described later by using FIG. 4.

The input information integrator 31 converts the pieces of
input mformation 2a, 2b, 2¢, etc . . . to pieces of abstract
input information 32. Both input information which 1is
acquired by performing voice recognition on a user’s utter-
ance “It’s hot.” and mput information which 1s acquired by
performing operation recognition on the user’s operation of
“fanning™ are converted into an object “the temperature of
the room™ and a value “hot” which are i1dentical abstract
input information 32. Further, when a signal *““air condition-
ing ON” 1s mputted directly from a controller, the signal 1s
converted 1nto abstract input information including an object
“air conditioning” and a predicate “ON.”

Because the output specifications 33 of abstract output
information are a database which associates each abstract
input information 32 and abstract output information 4 with
cach other, the abstract output information generator 34
refers to the output specifications 33 of abstract output
information and generates the corresponding abstract output
information 4. The example shows that either of the pieces
of abstract input information 32 has an output specification
of performing an identical process, and 1s converted into
abstract output information 4 including an object “the tem-
perature of the room” and a predicate “lower.”

Although 1n the example of FIG. 3 each of the pieces of
abstract input information 32 and the abstract output infor-
mation 4 1s expressed by three pieces of information 1nclud-
ing an “object”, a “predicate” and a “value” aiter being
divided according to roles, each of them can be alternatively
expressed by a single piece of information and can also
include other information such as an mput device, an output
device, or reliability. Further, the pieces of abstract mput
information 32 and the abstract output information 4 can
have different forms. Further, although 1n the example of
FIG. 3 the output specifications 33 of abstract output infor-
mation are defined as information which associates each
abstract input information 32 and abstract output informa-
tion 4, as a pair, with each other, the output specifications
can be information which can generate output information
on the basis of a series of consecutive pieces ol 1nput
information such as state transitions.

The explanation made up to here 1s about the process of
generating abstract output information 4 1n step ST3 of FIG.
2, which 1s performed by the output information generator 3.

Instead of mputting pieces of abstract input information
32 from the mputters 1a, 15, 1¢, etc . . . , the output
information generator 3 1itsell can be made to generate
abstract mput information 32. For example, certain abstract
input information 32 can be received at fixed time intervals.
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In this case, the multimodal information processing device
can be configured with the output mnformation generator 3
and the outputters 5a, 3b, etc . . ., and the output information
generator 3 can be configured with the output specifications
33 of abstract output information and the abstract output
information generator 34.

In next step ST4, the status monitors 51a, 51b, etc . . . of
the outputters Sa, 5b, etc . . . acquire the current statuses of
the outputters 5a, 5b, etc . . ., and output the current statuses
to the semantic iterpreters 34a, 34b, and . . . as pieces of
status information 52a, 52b, etc . . . , respectively. Hereatter,
operations common to the outputters 5a, 5b, etc . . . will be
explained as operations of the status monitor 51, the status
information 32, the interpretation specifications 33, the
semantic interpreter 34, the embodied output information
55, and the processing performer 56 1n each outputter 3.

The status mformation 52 can be provided by acquiring
the internal state of either output equipment or an output
device, such as the state of a power supply or an operating
task, or by acquiring information about a surrounding envi-
ronment of either output equipment or an output device by
using one of various sensors, such as a temperature sensor,
an anemometer and a noise meter. What 1s necessary 1s just
to combine one or more of those pieces of information as the
status 1nformation.

In next step STS5, the semantic interpreter 54 of the
outputter 5 generates output information which either output
equipment or an output device can perform from the abstract
output information 4 inputted from the output information
generator 3 and the status information 52 mputted from the
status monitor 51, by referring to the iterpretation specifi-
cations 53, and outputs the output information to the pro-
cessing performer 56 as embodied output information 35.

FI1G. 4 1s an explanatory drawing showing the process of
generating embodied output information 535 which 1s per-
formed by the semantic interpreter 54.

The interpretation specifications 53 illustrated 1in FIG. 4
express state transitions which make 1t possible to set up
embodied output information 55 corresponding to the state
information 52 and the abstract output information 4.

FIG. 4 shows an example 1n which abstract output infor-
mation 4 showing that the temperature of the room 1s
lowered 1s inputted to the air conditioner which 1s the
outputter 5, and status information 52 showing that the air
conditioner 1s in a standby state and the room temperature 1s
36 degrees 1s inputted to the semantic interpreter 54. The
semantic interpreter 34 receives the abstract output infor-
mation 4 (an object “the temperature of the room” and a
predicate “lower”) and makes a transition from the “standby
state” to a “wind speed setting state” on the basis of the state
transitions 1n the interpretation specifications 53. In addition,
the semantic interpreter receives the status information 32
showing the room temperature 1s 36 degrees, and enters a
state of outputting “‘start air conditioming with a strong
wind”, and outputs a signal showing “start air conditioning
with a strong wind” to the processing performer 56 as
embodied output information 355.

Further, although 1n the example of FIG. 4 the interpre-
tation specifications 33 are expressed as state transitions
which are mformation which makes 1t possible to generate
output information on the basis of a series of consecutive
pieces ol mput information, the interpretation specifications
can be alternatively expressed by using anther expressing
method or can be alternatively information which associates
the abstract output information 4 and the embodied output
information 53, as a pair, with each other.
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The explanation made up to here 1s about the process of
generating embodied output information 55 1n step STS of
FIG. 2, which 1s performed by the semantic interpreter 54.

The semantic interpreter 54 can be configured in such a
way as to receive user information instead of the status
information 52. The user information can be information,
such as an ID, showing a specific user, or can be alterna-
tively information showing male or female, or a group
sensitive to heat, cold or the like. As an alternative, the user
information can be information directly showing the type of
operation, such as a high frequency of setting a strong wind
or a light wind.

In that case, the interpretation specifications 53 express
state transitions which make it possible to set up embodied
output information 33 corresponding to the user information
and the abstract output information 4, and the semantic
interpreter 54 generating embodied output information 55
corresponding to the abstract output information 4 and the
user information, thereby making it possible for the output-
ter to perform an operation and a function according to the
user who uses the outputter.

Further, the semantic interpreter 54 can be configured 1n
such a way as to receive the status information 52 and the
user mformation. In that case, the interpretation specifica-
tions 53 express state transitions which make 1t possible to
set up embodied output information 55 corresponding to the
status information 52, the user information and the abstract
output information 4, and the semantic interpreter 54 gen-
erates embodied output information 55 corresponding to the
abstract output information 4, the status information 52 and
user information, thereby making it possible for the output-
ter to perform an operation and a function according to the
user who uses the outputter.

An example of the operation in the case in which, for
example, the semantic interpreter 54 receives the status
information 52 and the user information 1s as follows. More
specifically, 1n an example 1n which abstract output infor-
mation 4 showing that the temperature of the room 1s
lowered 1s inputted to the air conditioner which i1s the
outputter 5, and both status information 52 showing that the
air conditioner 1s 1n a standby state and the room temperature
1s 36 degrees and user information showing that a strong
wind 1s preferred at the time of high temperature are inputted
to the semantic interpreter 54, the semantic interpreter 54
receives the abstract output imnformation 4 (an object “the
temperature of the room™ and a predicate “lower”), and
makes a transition from the “standby state” to a “wind speed
setting state” on the basis of the state transitions in the
interpretation specifications 53. In addition, the semantic
interpreter receives both the status information 52 showing
that the room temperature 1s 36 degrees and the user
information showing that a strong wind is preferred at the
time ol high temperature, and enters a state of outputting
“start air conditioning with a strong wind” and outputs a
signal showing “start air conditioning with a strong wind” to
the processing performer 56 as embodied output information
55.

Further, the semantic interpreter 54 can receive the status
information 52 about another outputter 5. In a case in which
the semantic interpreter 1s configured in this way, an opera-
tion and a function corresponding to the other outputter 3
can be performed. For example, when the coordinates of
equipment are set up and displayed on a display, the seman-
tic 1nterpreter receives one abstract output information 4
meaning that the coordinates are set, and the operation
equipment whose coordinates are set up outputs completion
information as status information 52 at the time when the
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setup of the coordinates 1s completed, so that the display 1s
enabled to perform an imterlocked operation, such as an
operation ol displaying the coordinates, after recerving the
completion information from the operation equipment.

The semantic interpreter 34 can be alternatively config- 5
ured 1n such a way as to process only the abstract output
information 4 defined 1n the interpretation specifications 53.

In next step ST6, the processing performer 56 of each
outputter 5 performs an operation as the outputter 5 on the
basis of the embodied output information 55 nputted from 10
the semantic iterpreter 34.

FIG. 5 1s an explanatory drawing showing processing in
a case 1n which a plurality of outputters 5a, 5b, 5¢, etc . . .
are connected.

The outputters Sa, 5b, 5¢, etc . . . illustrated 1n FIG. 5 15
consist of an output device 1 (voice output equipment), an
output device 2 (display) and output equipment (air condi-
tioner) that perform outputs having different forms.

FIG. 5 shows an example in which the output information
generator 3 outputs abstract output information 4 showing 20
that the temperature of the room 1s lowered. The identical
abstract output information 4 1s mputted to the semantic
interpreters 54a, 54b, 34c, etc . . . of the outputters 3a, 55,

5¢, etc . . ., and outputs corresponding to the pieces of status
information 52a, 52b, 52¢, etc . . . and the mterpretation 25
specifications 53a, 53b, 53¢, etc . . . of the outputters 5a, 5b,
5¢, etc . . . are performed.

The outputter 5a (output device 1 (voice output equip-
ment)) monitors the voice regenerating condition of equip-
ment, and sets the voice regenerating condition as status 30
information 52a. The semantic interpreter 534a generates
voice data “switch air conditioning on” and sets this voice
data as embodied output information 35aq, but, when the
equipment 1s outputting another voice, outputs embodied
output mnformation 35a which causes output of the voice 35
alter the equipment has outputted the other voice. Further,
the interpretation specifications 33a can be designed and
processed 1n such a way that, when there 1s an urgent
message, the current output 1s interrupted and the message
1s outputted. 40

The outputter 54 (output device 2 (display)) generates a
text “air conditioning setting” which 1s different from that of
the output device 1, as embodied output information 555,
from the same abstract output information 4, and outputs the
embodied output information. 45

The outputter 5S¢ (output equipment (air conditioner))
monitors the temperature of the room, and sets this tem-
perature as status information 52c.

The semantic interpreter 34¢ outputs embodied output
information 53¢ showing start of air conditioning {from the 50
same abstract output information 4. According to the inter-
pretation specifications 53¢, the semantic interpreter outputs
embodied output information 55¢ showing start of air con-
ditioning with a strong wind 1n a status in which the
temperature of the room 1s rising quickly, whereas the 55
semantic interpreter outputs embodied output information
53¢ showing start of air conditioning with a light wind 1n a
status 1n which there 1sn’t very much change 1n the tem-
perature ol the room.

As mentioned above, from the same abstract output 60
information 4, pieces ol embodied output information 55a,

55b, 55¢, etc . . . corresponding to the statuses and the
interpretation specifications 53a, 53b, 53¢, etc . . . of the
outputters 5a, 5b, 5¢, etc . . . are generated.

The explanation made up to here 1s about the processing 65
when the plurality of outputters 5a, 556, 5¢ etc . . . shown in
FIG. § are connected.

10

As previously explained, because the multimodal infor-
mation processing device according to Embodiment 1, in
which an outputter performs a process on the basis of input
information, includes the output information generator that
generates abstract output information unrelated to the type
of the outputter according to the mput information, and the
outputter includes: the status monitor that monitors the
operating status ol the outputter; the semantic interpreter
that generates embodied information from the abstract out-
put mnformation on the basis of a monitor result from the
status monitor; and the processing performer that performs
a process corresponding to the embodied information, it 1s
not necessary to modily the information processing device
even when either output equipment or an output device
connected to the information processing device 1s modified.

Further, the multimodal information processing device
according to Embodiment 1 1s configured 1n such a way that
the output information generator generates abstract output
information independent of both pieces of output equipment
and output devices from the abstract input information, and
cach output equipment and each output device generate and
execute embodied output information which can be executed
thereby according to the status information. As a result, there
1s provided an advantage of eliminating the necessity for the
output information generator to take ito consideration the
statuses and the operations of each output equipment and
cach output device, and simplifying the design and the
control, as compared with a case i which the output
information generator generates embodied output informa-
tion, and hence 1t 1s necessary to design the output infor-
mation generator in consideration of the statuses of all
pieces of output equipment and all output devices.

Further, there 1s provided an advantage of eliminating the
necessity to modily the output information generator also
when either output equipment or an output device connected
1s modified or the operation of either output equipment or an
output device 1s modified, and also when the installation
location of erther output equipment or an output device 1s
moved and then the status to be considered 1s changed, and
therefore making it possible to easily modily either the
output equipment or the output device.

Further, because the output information generator 1s con-
figured 1n such a way as to output 1dentical abstract output
information independently of the types of pieces of output
equipment and output devices, there 1s provided an advan-
tage of eliminating the necessity for the output information
generator to hold the information about the pieces of equip-
ment and the devices which can be its output destinations,
and being able to eliminate the process of selecting equip-
ment and a device which are its output destinations.

Further, because i each output equipment and each
output device, a process 1s performed on only abstract output
information for which a method generating embodied output
information 1s defined, there i1s provided an advantage of
climinating the necessity to define processes for all pieces of
abstract output information i1n each output equipment and
cach output device, and hence being able to simplify the
design.

Further, because the multimodal information processing
device according to Embodiment 1 1s configured in such a
way that the outputter includes the 1nterpretation specifica-
tions showing a relation between each abstract output 1nfor-
mation and embodied information, and the semantic inter-
preter 1nterprets each abstract output information by
referring to the iterpretation specifications and generates
embodied information, there 1s provided an advantage of
being able to implement a diflerent operation and a different
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function from 1identical output information, as compared
with a case 1n which operations corresponding to specific
output signals are defined in advance.

Further, because the multimodal mmformation processing,
device according to Embodiment 1 1s configured in such a
way that the semantic interpreter performs the interpretation
in consideration of information about a user using the
outputter, the information being related to the operating
status of the outputter, there 1s provided an advantage of
being able to implement an operation and a function corre-
sponding to a user who uses either output equipment or an
output device.

Further, because the multimodal mmformation processing
device according to Embodiment 1 1s configured 1n such a
way that the semantic interpreter performs the interpretation
on the basis of a monitor result from the status monitor of
another outputter different from the outputter, a plurality of
pieces of output equipment and a plurality of output devices
can 1mplement interlocked operations and functions from
identical abstract output information.

Further, because the multimodal information processing,
device according to Embodiment 1 i1s configured in such a
way that the output information generator includes the input
information integrator that generates abstract input informa-
tion unrelated to the type of the mput information, and
generates abstract output information on the basis of the
abstract input information, the multimodal information pro-
cessing device can deal with any type of input information.
Embodiment 2

Although the multimodal information processing device
according to above-mentioned embodiment 1 1s configured
in such a way that each outputter performs a process
according to abstract output imnformation outputted by the
output information generator, an example 1n which an output
information generator acquires the status of an outputter and
a multimodal information processing device performs an
output information generating process interlocked with the
outputter will be explained next as Embodiment 2.

FIG. 6 1s a block diagram of the multimodal information
processing device according to Embodiment 2.

As 1llustrated 1n this figure, the multimodal information
processing device 1s comprised of an mput unit 1, an output
information generator 30, and one or more outputters Sa, 55,
etc . . . . The input unit 1 1s the same as that according to
Embodiment 1. Further, because an input information inte-
grator 31 and generated abstract input information 32 in the
output information generator 3 are the same as those accord-
ing to Embodiment 1, the explanation of the components
will be omitted hereatter.

An abstract output nformation generator 340 of the
output information generator 30 1s configured in such a way
as to receive abstract status information 57 outputted from a
status monitor 31a of the outputters 3a, 55, etc . . ., together
with the abstract input information 32, and generate abstract
output information 40 on the basis of output specifications
330 of abstract output information. The output specifications
330 of abstract output information are a database including
abstract status information 57 1n addition to abstract input
information 32 shown in Embodiment 1, and showing a
relation between each set of those pieces of information and
abstract output information 40.

The outputters 5a, 3b, etc . . . have the basic configura-
tions as those according to Embodiment 1, and include status
monitors Sla, 51b, etc . . ., mterpretation specifications 53a,
53b, etc . . . , semantic interpreters 34a, 34b, etc . . . , and
processing performers 56. On the other hand, the multi-
modal information processing device according to Embodi-
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ment 2 1s configured 1n such a way that abstract status
information 57 is outputted from the status monitors 5la,
51b, etc . . ., and 1n the example shown in FIG. 6 the
multimodal information processing device i1s configured in
such a way that abstract status information 57 1s outputted
from the status monitor 51a of the outputter Sa.

Next, the operation of the multimodal information pro-
cessing device according to Embodiment 2 will be
explained.

FIG. 7 1s a flow chart showing the operation of the
multimodal information processing device according to
Embodiment 2. Because processes of up to step ST2 are the
same as those in the flow chart of FIG. 2 in Embodiment 1,
the explanation of the process will be omitted hereafter.

After the input information integrator 31, in step ST2,
generates abstract iput information 32, the abstract output
information generator 340 refers to the output specifications
330 of abstract output information, to generate abstract
output information 40 from the abstract input information 32
and the abstract status information 57, and outputs the
abstract output information to the outputters 5a, 3b, etc . . .
(step ST7). The other operation 1s the same as that in step
ST3 of Embodiment 1.

In this embodiment, the abstract status information 57 1s
described in the same form as that of the abstract input
information 32, and i1s handled in the same way. For
example, the abstract status information i1s described as
follows.

Status 1n which a power supply has been switched on
Object: Status of power supply of equipment
Predicate: ON
Value: Equipment name

Information about a completed task
Object: Task
Predicate: Completion
Value: Task name

As a result, the internal information of the abstract output
information generator 34a 1s modified, and operations cor-
responding to subsequent inputs are modified. For example,
a modification to operations, as will be mentioned below, 1s
made.

Example 1) only when the power supply of equipment A
1s 1n ON state, abstract output information 40 showing that
the equipment A and other equipment cooperate with each
other 1s outputted according to subsequent abstract nput
information 32.

Example 2) abstract output information 40 which
switches on the power supply of the equipment B 1s out-
putted 1n response to abstract status information 57 showing
that the power supply of the equipment A has been switched
on.

In next step ST8, the status monitors Sla, 515, etc . . . of
the outputters Sa, 5b, etc . . . acquire the current statuses of
the outputters Sa, 5b, etc . . ., and output the current statuses
to the semantic interpreters 54a, 54b, etc . . . as pieces of
status 1nformation 52a, 52b etc . . . , respectively. This
process 1s the same as the operation of step ST4 1n Embodi-
ment 1. Further, in Embodiment 2, the status information
52a 1s converted into abstract information having the same
form as the abstract input information 32, the abstract
information being independent of the outputters 5a, 55,
etc . . ., and 1s outputted to the abstract output information
generator 34a as abstract status information 37.

Because operations of steps ST3 and ST6 are the same as
those 1n the flow chart of the FIG. 2 in Embodiment 1, the
explanation of the operations will be omitted hereafter.
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Although 1n the above-mentioned example the outputters
5a, 5b, etc . . . are configured 1n such a way as to generate
abstract status information 57 and nput this abstract status
information to the abstract output information generator
340, the pieces of status information 32a, 52b, etc . . . can
be alternatively inputted to the input information integrator
31 and handled as pieces of input information 2a, 2b, 2c,
etc . . . mputted to the input information integrator 31.

Further, although in the above-mentioned example the
abstract status iformation 57 1s outputted from only the
outputter Sa, pieces ol abstract status information can be
alternatively outputted from the plurality of outputters 5a,
5b, etc . . . . In thus case, the abstract output information
generator 340 generates one or more pieces of abstract
output information 40 on the basis of the plurality of pieces
of abstract status information 57. As an alternative, the
abstract output information generator 340 can generate a
plurality of pieces of abstract output information 40 from
one abstract status information 57.

As previously explained, because the multimodal infor-
mation processing device according to Embodiment 2 1s
configured 1n such a way that the output information gen-
erator generates abstract output information on the basis of
a monitor result from the status momitor of an outputter,
there 1s provided an advantage of making 1t possible for the
output information generator to generate abstract output
information in consideration of the status of the outputter.

Further, because the multimodal information processing
device according to Embodiment 2 1s configured in such a
way that the output information generator includes the input
information integrator that receives the momitor result from
the status monitor of the outputter as an mput, and generates
abstract status information described 1n the same form as the
abstract mput information, and generates abstract output
information on the basis of the abstract input information
and the abstract status information, the multimodal infor-
mation processing device can deal with even a monitor
result from any type of status monaitor.

While the mvention has been described in 1ts preferred
embodiments, 1t 1s to be understood that an arbitrary com-
bination of two or more of the above-mentioned embodi-
ments can be made, various changes can be made 1n an
arbitrary component according to any one of the above-
mentioned embodiments, and an arbitrary component
according to any one of the above-mentioned embodiments
can be omitted within the scope of the invention.

INDUSTRIAL APPLICABILITY

Because the multimodal information processing device
according to the present invention generates abstract output
information unrelated to the type of an outputter according
to iput information, and the outputter generates embodied
information from the abstract output immformation on the
basis of a result of momtoring the operating status of the
outputter and performs a corresponding process, the inifor-
mation processing device does not have to be modified even
when either output equipment or an output device connected
to the iformation processing device 1s modified, and 1s
suitable for use 1n an mformation output system that outputs
information to a plurality of different pieces of output
equipment and a plurality of different output devices.

EXPLANAITIONS OF REFERENCE NUMERALS

1 1nput unit, 1a, 15, 1c mputter, 2a, 2b, 2¢ imput infor-
mation, 3, 30 output information generator, 31 input infor-
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mation integrator, 32 abstract input information, 33, 330
output specification of abstract output information, 34, 340
abstract output information generator, 4, 40 abstract output
information, 5a, 5b, Sc outputter, S1a, 515 status monitor,
52a, 52b status information, 53a, 536 interpretation speci-
fication, 54a, 54b semantic interpreter, 53a, 336 embodied
output information, and 36a, 56b, processing performer.

The mmvention claimed 1s:

1. A multimodal information processing device compris-
ng:

one or more types of output device to perform an indi-
vidual process based on embodied information; and

an output information generator to convert mput infor-
mation input to the multimodal information processing
device 1nto abstract output information being indepen-
dent of the types of the output device, and supply the
output device with the abstract output information,
wherein

the output device comprises:

a status monitor to obtain status information by monitor-
ing an operating status of said output device;

a semantic interpreter to generate, from said abstract
output 1information, embodied information which
depends on the obtained status information and a type
of said output device; and

a processing performer to perform a process correspond-
ing to said embodied information.

2. The multimodal information processing device accord-
ing to claim 1, wherein said output device further includes
interpretation specifications showing a relation between said
abstract output information and said embodied information,
and said semantic interpreter interprets said abstract output
information by referring to said interpretation specifications
and generates said embodied information.

3. The multimodal information processing device accord-
ing to claim 1, wherein said semantic interpreter performs
interpretation in consideration of information about a user
using said output device, the information being related to the
operating status of said output device.

4. The multimodal information processing device accord-
ing to claim 1, wherein said semantic interpreter performs
interpretation on a basis of status information obtained by a
status monitor of another output device different from said
output device.

5. The multimodal information processing device accord-
ing to claim 1, wherein said output information generator
generates said abstract output information on a basis of the
status 1nformation.

6. The multimodal information processing device accord-
ing to claim 1, wherein said output information generator
comprises an input nformation integrator to generate
abstract input information independent of a type of said
input information, and generates said abstract output infor-
mation on a basis of said abstract input information.

7. The multimodal information processing device accord-
ing to claam 1, wherein said output information generator
comprises an mnput information integrator to receive the
status 1nformation from the status monitor as an input and
generate abstract status imformation which 1s described 1n
same form as said abstract input information, and generates
said abstract output information on a basis of said abstract
input mformation and said abstract status information.
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